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The work as a whole compares favorably with the volumes that have appeared in editions of Newton, the
Bernoullis, and Euler.
In his Introductory Treatise on the Lunar Theory, Ernest W. Brown (1896) observed that “while
[Clairaut] worked out his results numerically, d’Alembert considered a literal development and carried
out his computations with more completeness.” Chapront-Touzé identifies the historical significance of
the 1748 treatise as consisting of the first literal theory of the motion of the Moon: “the constants that
appear in the coefficients of trigonometric terms are not replaced by their numerical values” (p. lii). In this
respect the treatise set the stage for the more extended theory presented in the Recherches sur le système
du monde, and its publication allows one to follow the development of d’Alembert’s thinking at a critical
stage in its development. On the particular question of Clairaut’s breakthrough, Chapront-Touzé suggests
that the solution was well within the resources of d’Alembert’s theory, but that he was more concerned
with other aspects of lunar motion, such as the motion of the nodes. The significance of what d’Alembert
accomplished on a theoretical level compensated for his failure to solve the celebrated apogee problem.
The past results of calculus and algebra are of enduring historical and conceptual interest: they
embody perspectives that are different from modern conceptualizations, revealing interesting theoretical
possibilities and unexpected points of view. This seems to be less true of celestial dynamics, possibly
because this subject is less universally familiar to scientific readers today, and possibly because of the
nature of the subject itself. Classical perturbation theory is a somewhat forbidding topic, one that is
bound to be of interest primarily to specialists. Although Chapront-Touzé’s edition is not a book the
average reader is likely to dip into, it is an invaluable resource for understanding d’Alembert’s intellectual
biography and for the larger project of writing the history of exact science in the eighteenth century.
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This voluminous book issues from a Ph.D. thesis in civil engineering and geodetics at the University of
Stuttgart and concerns the life of the eminent German engineer Carl Culmann and the history of graphical
statics. While the history of Culmann’s graphical statics has been studied by Erhard Scholz (1989),
Maurer’s is the first biography. The book is organized both chronologically and topically, beginning with
a long biographical chapter (95 pp.) followed by five chapters on the history of graphical statics (157 pp.)
and an extensive Appendix (ca. 300 pp.).
The book begins with a survey of the ancestry, family, and youth of Culmann, the son of a Protestant
clergyman in Bergzabern (Rheinpfalz). This is followed by a detailed description of Culmann’s education
in Metz (France) and at the Polytechnische Schule in Karlsruhe, which served as a model for other
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Bavarian civil service as an engineer. Maurer depicts Culmann’s participation in the construction of the
Nuremberg–Hof railway line, based on unpublished reports of Culmann to the Bavarian State Ministry.
Eight years later, Culmann asked for a long-term leave without pay and a travel grant for a trip to Great
Britain and the USA. His voyage resulted in two far-reaching reports on wooden and iron bridges in
America, published in 1851/1852 in the Allgemeine Bauzeitung, which established Culmann’s reputation
in the German engineering community. Culmann provided an historical account of American bridges
and developed new methods for the investigation of truss systems and for the structural calculation of
bridges. Apart from the latter reports, Maurer draws on the unpublished reports written for the Bavarian
State Ministry. These reports, published in Appendix, speak to the reaction of a German engineer to
American culture and technology, including telegraphy and steam engines. Upon his return to Germany,
Culmann initially worked for the Bavarian railway before receiving an appointment in 1855 to a chair of
engineering sciences at the newly founded Polytechnic School in Zurich (currently the ETH), a chair he
held till the end of his life.
The second part of the book is devoted to a history of the graphical statics developed and propagated
by Culmann. Maurer unveils the prehistory of graphical statics in terms of three sources: statics, drawing,
and projective geometry. In statics, the use of graphical methods is based on the polygon of forces used by
Pierre Varignon (1654–1722), further developed by Jean Victor Poncelet (1788–1867). Second, Maurer
describes how the drawing and graphical methods common to 19th-century engineers—including the
descriptive geometry developed by Gaspard Monge as the “language of the engineer”—served as a basis
for the development of graphical statics. Third, Maurer describes the progress in Germany of projective
geometry, developed by Poncelet at the dawn of the 19th century. German mathematicians such as August
Ferdinand Möbius (1790–1868), Jakob Steiner (1796–1863), and Julius Plücker (1801–1868) made
important contributions to this field of study, one of the most dynamic in mid-19th-century Germany.
An important aspect of Maurer’s argument is that graphical statics developed from Poncelet to
Culmann without intermediate stages. Poncelet’s graphical methods became an integral part of civil
engineering from the 1830s; Culmann became acquainted with them while a student in Karlsruhe and
took them up in his investigations of truss systems in 1851/1852. In 1859, Culmann began to include
graphical methods in his lectures in Zurich, and in 1860 he gave the first course on the use of graphical
methods in civil engineering, announced from 1861 onward under the title “graphical statics.” Apart from
the graphical methods developed by Poncelet, the systematic methods of graphical calculation developed
by Barthélémy Édouard Cousinery (1790–1851) fueled Culmann’s graphical statics. However, Culmann
did not set out to systematize graphical methods in statics, but wanted instead to ground his graphical
statics on the methods of projective geometry in order to strengthen its character as a scientific discipline.
Projective geometry was to provide the framework for this, but Culmann hoped that all graphical methods
would be accommodated in the same way. Projective geometry was to clarify the connections between
graphical methods, render them comprehensible, and provide graphical statics with effective solution
processes. In sum, Culmann’s work of 1866 aimed to show the “inner connection” of graphical statics.
Paradoxical as it may seem, Culmann wanted projective geometry to serve as a basis for engineering
sciences in general.
Maurer also investigates the spread of graphical statics in engineering education and practice.
At first, engineers were cautious; most acknowledged that Culmann had provided statics with very
useful methods, but felt that projective geometry was an unnecessary hindrance. The criticism by
mathematicians was even harsher, reproaching Culmann for the primitive nature of his methods. In
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The success of graphical statics was based on a cluster of methods placing moderate demands on
the theoretical knowledge of the engineers; graphical statics spread to the engineering community for
the very reason that engineering professors such as Johann Bauschinger (Munich) published books on
graphical statics without requiring or using special knowledge of projective geometry. At the turn of the
century, separate lectures on graphical statics disappeared from the timetables of the polytechnics, as the
subject was increasingly integrated into lectures on civil engineering.
Maurer’s life of Culmann is a most valuable contribution to the history of graphical statics. It also
has its weak points. The biography is poorly embedded in social and cultural history, not to mention
general history of science and technology. For example, Culmann’s life might have been cast within a
social history of German engineers, and his discussion of polytechnics might have taken into account
more recent historical studies. The history of graphical statics is presented in great technical detail,
and is based on an enormous number of sources, although the author’s description occasionally fails
to connect with current discussions in history of science and technology. The discussion of the history of
descriptive geometry, for instance, ignores the link to Monge and engineering drawing drawn by Booker
(1961). It also would have been valuable to take into account the discussion of the nature of engineering
design by Ferguson (1992). These are minor omissions, however, and readers interested in the nature of
engineering design, the status of graphical methods in science, and the nature of applied mathematics
and its connections to engineering will appreciate Maurer’s study.
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Hermann Weyl’s Raum–Zeit–Materie and a General Introduction to His Scientific Work
Edited by Erhard Scholz. DMV-Seminar 30. Basel/Boston/Berlin (Birkhäuser). 2001. 403 pp.
L’ouvrage qu’édite Erhard Scholz est composé de deux parties bien différentes. La première réunit
quatre contributions relatives à Raum–Zeit–Materie (RZM) et à sa réception; la seconde introduit le
lecteur aux travaux de Weyl en mathématiques et physique.
La contribution de S. Sigurdsson souligne l’étroite connexion entre les aspects mathématiques,
physique et philosophique de RZM. On ne peut comprendre ni le contenu, ni la genèse de RZM si
l’on n’a pas en permanence à l’esprit l’intime imbrication à l’époque (et en particulier à Göttingen)
